O 2 levels (40 %). When the OD 600 of the culture reached 0.6, expression was induced by 1 % Larabinose. Cell pellets were harvested by centrifugation.
All purification steps were performed in an anaerobic environment, using a glove box (Belle Technology MR1). The cell paste was re-suspended in Buffer A (3 mL/g, 25 mM Hepes, pH 7.4, 500 mM NaCl, 20 mM imidazole) and lysozyme added (10 mg/100 mL) and EDTA-free protease inhibitor tablets (1 tablet/50 mL) and stirred for 1 hour. The cells were lysed by sonication (10 minutes, 1 second pulse, 20W) and the cell debris removed by centrifugation. The cleared supernatant was applied to a Ni-sepharose column pre-equilibrated with Buffer A. After washing, the proteins were eluted with a gradient of Buffer B (25 mM Hepes, pH 7.4, 500 mM NaCl, 250 mM imidazole). Redbrown fractions, containing TiHydG, were immediately desalted into Buffer C (25 mM Hepes, pH 7.4, 500 mM NaCl, 5 mM DTT) using a Superdex 75 column (XK26/10, 50 mL). The clusters were reconstituted by the dropwise addition of DTT (5 mM) and then FeCl 3 and Na 2 S solutions (10 equivalents). Precipitated iron sulfide was removed by centrifugation and the supernatant concentrated to ~3 mL (>30 mg/mL). The protein was then applied to a Superdex 75 column (XK26/60, 300 mL) and fractions collected. The purity of HydG was determined by SDS-PAGE. The purest fractions were pooled, reconstituted (as above, but with 5 equivalents) and concentrated (to 1 Structure Determination and Refinement of TiHydG. The crystals were flash frozen directly in liquid nitrogen. Native and Fe-SAD data sets were collected at 100 K on beamline I03 at the Diamond Light Source. The iron absorption maximum (7162 eV) was identified using an X-ray fluorescence scan and used to collect the anomalous data set. All data was automatically processed with Xia2 (4).
The structure was solved, built and refined using the Phenix package (5). The Fe-SAD data set was used to determine initial experimental phases using Phenix.AutoSol, followed by automatic building with Phenix.AutoBuild, manual (re-)building using the program WinCoot (6) and refinement with Phenix.Refine. Two Ramachandran outliers were observed, Gly194 and Gly326 in each monomer.
Computational Methods. Hydrogen atoms were added to the crystal structure and possible tyrosine binding sites around the [4Fe-4S] and [5Fe-5S] clusters were located using moe2013 (7) . A pocket capable of encapsulating tyrosine was located near to SAM, pointing towards the auxiliary cluster.
Valid models of tyrosine bound with either the phenolic or α-amino hydrogen atoms adjacent to the 5'-carbon of SAM could be achieved. The model presented in the main text (Fig. 2E ) placed an α-amino hydrogen atom close to the 5'-carbon of SAM by analogy to a recent mechanistic proposal for NosL (8) . Tyrosine was manually built into the pocket, and along with neighboring residue side chains, minimized using the MMFF94 (9) to a gradient of 0.1 kcal/mol/Å 2 . Crystallographic waters that overlapped with the tyrosine were removed and the remaining waters relaxed to the same gradient to achieve a hydrogen bonding network which further stabilized the tyrosine.
EPR Spectroscopy Methods. All EPR spectra were collected at the CalEPR Center in the Department of Chemistry at the University of California, Davis. X-band measurements were performed with a Bruker Biospin EleXsys E500 spectrometer equipped with a cylindrical TE011-4 mode resonator (SHQE-W), an ESR-900 liquid helium cryostat, and an ITC-5 temperature controller (Oxford Instruments). Hyperfine sublevel correlation (HYSCORE) spectra were measured using an Elexsys E580 spectrometer (Bruker) with a split-ring (MS5) resonator using the pulse sequence π/2-τ-π/2-t1-π-t2-π/2-τ-echo wherein both the inversion pulse length (tπ) and the π/2 pulse (tπ/2) are identical (16 ns). Four-step phase cycling was employed. Time-domain spectra were baselinecorrected (third-order polynomial), apodized with a Hamming window, zero-filled to eight-fold points, and fast Fourier-transformed to yield the frequency-domain spectra. Spectral simulations were performed with Matlab using the EasySpin toolbox (10) . Custom simulation scripts were written in MatLab TM to make use of matrix diagonalization, perturbation theory, and optimization functions of the EasySpin routines. 
